Early growth response gene-1 expression in vascular smooth muscle cells effects of insulin and oxidant stress.
Cardiovascular mortality is increased in individuals with insulin resistance, and increased oxidant stress is strongly implicated in atherogenesis. Early growth response gene-1 (Egr-1) may be an important link between insulin resistance and oxidant stress. In this study we examined the effects of insulin and oxidant stress on Egr-1 expression in vascular smooth muscle cells (VSMC), and identified mechanisms for these effects on Egr-1. Rat VSMC were used to obtain time course and dose-response curves for insulin and oxidant stress on Egr-1 protein expression. Intracellular signaling pathway inhibitors and adenoviral vectors with dominant negative effects on specific signaling pathways were used to determine mechanisms for these effects. Insulin and oxidant stress each significantly stimulate Egr-1 protein expression. Insulin and oxidant stress combined have a greater effect on Egr-1 than either alone. Insulin effects are mediated via the ERK1/2 MAP kinase pathway, whereas oxidant stress effects may be mediated via the ERK5 and p38 MAP kinase pathways. We demonstrated that insulin and oxidant stress stimulate Egr-1 expression in VSMC. Insulin effects are mediated via the ERK1/2 MAP kinase pathway, whereas oxidant stress effects may be mediated via the ERK5 and p38 MAP kinase pathways. As insulin resistance is characterized by compensatory hyperinsulinemia and selective impairment of the PI 3-kinase pathway with intact signaling along the ERK1/2 MAP kinase pathway, this may have implications for accelerated atherosclerosis in insulin resistance.